Abstract. We make reasonable assumptions which imply respectively: 1) every sufficiently large even integer is the difference of two primes; 2) the set of even positive integers which are the differences of two primes has density 1 in the set of even positive integers.
Introduction
Polignac conjectured that every even positive integer is the difference of two primes (see [1] , page 187). This conjecture has never been proved. We shall establish a connection between the set of differences of primes and the number of expressions of even positive integers as differences of primes. Under reasonable assumptions, we shall prove that every sufficiently large even integer is a difference of primes, respectively, the set of even positive integers which are differences of primes has density 1 in the set of even positive integers.
We shall use the following notation. For each x > 0, P [x] denotes the largest prime p ≤ x. For each set E of natural numbers and x > 0, E(x) shall denote the set of all n ∈ E such that n ≤ x. As usual, π(x) denotes the number of primes p ≤ x. If x ≥ 11, then it is known that π(x) > x log x (see [1] , page 177).
1
It is convenient to say that the positive integer 2n is a Polignac number if there exist primes p > q > 2 such that 2n
Hence there exist infinitely many Polignac numbers.
Proof. Let 0 < x < q < q + x < p where q , p are primes; let x ≥ p . Then
which is absurd.
2
We make the following reasonable assumption: (A) There exists x 0 ≥ 1 such that for all sufficiently large x > x 0 ,
Proposition 2.1. If (A) is assumed to be true, then every sufficiently large integer
2n is of the form 2n = p − q, where p, q are primes.
Proof. For all sufficiently large x > x 0 we have
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Suppose that 2n 1 < 2n 2 < · · · < 2n with each 2n i not a Polignac number. For
deduce that every sufficiently large even number is a Polignac number.
Now we make another reasonable assumption: (B) Given ε > 0, there exists an integer
Lemma 2.2. If (A) is assumed to be true, then (B) is also satisfied.
Proof. For x 0 ≥ 1 and x sufficiently large, we calculate
It follows from Tschebycheff's theorem that π(x) − π x 2 + 3 > 1 when x is sufficiently large; this implies that
x 0 (log x) 2 < ε provided x is sufficiently large.
So if (A) is assumed to be true, then
for all ε, 0 < ε and x sufficiently large. Then (B) is satisfied. Proof. In the proof of (2.2) we have seen that if x is sufficiently large, then P [x]−3 > x/2. Let 0 < ε < 1, so for all sufficiently large x, by assumption
